STUDY QUESTION: What are the underlying reasons for low male engagement in fertility and reproductive health discussions and decisionmaking?
Introduction
Global health policies recommend that men should be included in reproductive health discussions since their involvement is beneficial for healthy pregnancies, reduction of unwanted pregnancies, and in promoting positive outcomes for mother, father, and child (World Health Organization 2002; Dean et al. 2013; World Health Organization 2015) . Furthermore, the World Health Organization recommends increasing the active participation of men, as well as their responsibility in the process of informed decision-making on sexual and reproductive health issues (World Health Organization 2015) . The evidence about the importance of optimal paternal preconception health for the health of the offspring is growing (Stephenson et al. 2018; Fleming et al. 2018) .
The trend of delaying childbearing has led to an increase in involuntary childlessness or having fewer children than desired, which has prompted attention to the need to improve fertility awareness (Harper et al. 2017) . Although the biological contribution of both men and women is necessary, from public health and psychosocial perspectives, studies on fertility and reproductive health disproportionally focus on women (Davison et al. 2016; Culley et al. 2013; Bodin et al. 2018) . Where men have been included in studies, the findings show low fertility awareness. A recent systematic review of fertility awareness studies showed that men had poor knowledge of factors that influence fertility (Hammarberg et al. 2017 areas have highlighted a dearth of information from, and on, the male perspective (Culley et al. 2013; Barnes 2014; Davis et al. 2016) .
The underrepresentation of men in fertility and reproductive health research studies impedes the implementation and promotion of effective, male-friendly reproductive healthcare practices and policies. While numerous reasons for the lack of inclusion of men in studies on fertility and reproductive health have been put forward, few studies have actually included men (Greene and Biddlecom 2000; Davison et al. 2017; Mitchell et al. 2007; Saewyc 2012) . From researchers' perspectives, men's poor engagement is often interpreted as low interest, which in turn often is cited as a reason for the lack of inclusion of men in these studies (Mitchell et al. 2007; de Lacey 2014; Culley et al. 2013) .
In this study, we interviewed men and women of reproductive age from the general population and healthcare professionals to better understand the underlying reasons for men's poor engagement in reproductive decision-making and identify opportunities for improvement.
Materials and Methods

Participants
This study was a qualitative component of a larger mixed-method study about fertility awareness. Participants were men and women of reproductive age from the general population and health professionals, who had completed a survey and agreed to a follow-up interview. Of the 1080 survey respondents, 1029 agreed to be contacted for follow-up studies. A new study invitation email was sent for the qualitative interviews. Criteria-based purposive sampling was used to cover the socio-demographic diversity of the population groups. For the men and women of the reproductive age, selection criteria included age, ethnicity, and level of education. In total, 171 survey respondents were approached for follow-up interviews, of whom 13 lay men, 13 lay women, and 9 healthcare professionals, 2 male and 7 female, were included. Thirty-two telephone interviews and three in-person face-to-face interviews were conducted between October 2016 and February 2017 and lasted 1 hour on average. Interviews were conducted in an office setting at the University College London (UCL), London, England. The majority of interviews was conducted by telephone because of the geographic spread of survey respondents across the UK, England, Wales, Scotland, and Northern Ireland. Participants received a £20 electronic shopping voucher for their participation in the interviews.
Ethical approval
Favourable ethical approval was obtained from UCL Research Ethics committee (Reference 8421/001). All participants in the study participated voluntarily and gave informed consent.
Data collection and analysis
The face-to-face and telephone interviews were conducted sensitively by one female interviewer trained in qualitative research methods. An interview topic guide was used to initiate discussion. Broadly, the topics covered during the interviews included introductions and study overview, demographic questions, level of interest in fertility and reproductive health discussions, knowledge of the topic, childbearing information and role in decision-making, views on male and female representation in fertility and reproductive health discussions, underlying reasons for these representations, opportunities for improvement, and study conclusions. All interviews were digitally recorded, transcribed verbatim, and coded electronically using the NVIVO Pro qualitative data analysis software Version 11 (QSR International Pty Ltd Burlington, MA, USA). Data analysis was conducted using the Framework methodology. The method's key feature is a matrix output comprising rows (cases), columns (codes), and 'cells' of summarised data. This provides a structure into which the data can be systematically reduced by the researcher in order to analyse it by case and by code (Gale et al. 2013) . The coded framework matrix was exported from the NVIVO software into a Microsoft Excel file (Microsoft Corporation, Redmond, WA, USA), which was used for further examination, categorisation, and analysis. In summary, the data analysis process consisted of the coding of individual quotations verbatim, summarising quotations, grouping into higher order categories (themes), and conducting within-theme analysis. Inductive analysis was used to analyse the themes that came from participants, and preliminary summaries were generated, with minimal interpretation, to allow the data to speak for itself. 
Results
Participant demographics
The demographic characteristics of study participants are shown in Table I .
Themes
The themes that emerged from the interview data are presented in this section. These themes are categorised into barriers identified and proposed solutions.
Barriers identified 'We have not been invited'
When men were asked why they have not typically engaged with this topic, a key recurring theme was that men have traditionally not been encouraged to participate in fertility and reproductive health discussions. Men in this study wanted to be more involved but felt that they did not have a voice on the issue. They highlighted the fact that the focus was always on women when discussing the topic. Consequently, men gradually withdrew from involvement.
'. . . It's because we've not been invited, we've not been involved before, you know, we've not been told anything-my generation anyway, I've never been given anything from the school or a doctor. It's like we should not be interested, so we're not.' Male participant, age 36 years.
Perception that fertility is only the woman's issue
The assumption of women's primacy in fertility and reproductive health was a recurring theme, particularly the perception of fertility being a 'woman's issue'. The fact that women get pregnant and physically carry a child causes men to feel that the woman's role is more important.
'Fertility is more for the women. As in, they get pregnant and the bloke doesn't. . . Fertility is something that men always take for granted anyway. . . It's possibly just indicative of the level to which men feel that they are responsible for the process. . . Fertility is something that men always take for granted anyway and also it's a double-edged sword. . . But women always suffer the consequences.' Male participant, age 27 years.
In terms of fertility education provided on digital platforms, smartphone applications, or through use of products that provide fertility information, men also reported gaps in this area because these products are often targeted at women and focus on women exclusively.
Views on reproductive rights
'Her body, her rights' was another recurring theme. Strongly linked to the previous point raised by men: that as women physically carry the child, they consequently have more rights and decision-making authority on any issues. This causes men to feel that their role is less important than that of the woman.
'. . . I don't know, I just feels like it's her body her rights you know?
She has more say on it . . . I just went with her views?' Male participant, age 38 years. Women also felt that men were not as engaged as they should be on this topic. Similar to male participants, we found recurring themes from female participants regarding men being distanced from fertility issues and the idea that only women have a biological clock. They reiterated the perception that men feel that fertility is a woman's issue.
Views on reproductive biology
Women also echoed that the male attitude towards fertility may be driven by reproductive biology. This was based on the fact that men have no menstrual cycle and have less obvious changes compared to women, and the perception that the female reproductive system is more complex than male system. Although we quickly reached theme saturation on the impact of cultural and societal norms on male and female roles, some optimism was expressed toward the younger generation of men and the perception that younger men now have different attitudes towards fertility and reproductive health information.
'Millennial or younger men probably are better because they've gone grown up with slightly better attitude towards this information.' Female participant, age 43 years.
Women and health care professionals emphasised that societal and cultural norms regarding female and male roles contribute to men's lack of engagement with reproductive decision-making.
Low male engagement across healthcare needs
Healthcare professionals expressed the view that although fertility knowledge is poor for both genders, women appeared to be more aware of their fertility than men. Healthcare professionals further stated that they tend to see more women than men for all healthcare needs, not just fertility issues, and that women are generally more open and engaged in health discussions.
'. . .In terms of talking about it, women are generally more likely to check about these things than men would be concerned. . . Women, they will chat about responses whereas men, not certain if men say they have actually chatted about fertility and pregnancy and having children.' Healthcare professional, age 33 years.
Proposed solutions
Participants were asked for suggestions on how to improve male engagement in this area. This elicited several recommendations.
Men as researchers: encouraging male research staff representation
One of the improvement opportunities for engaging men is having more male researchers in this area. It was suggested that having more male staff involved in studies on men's health issues will encourage lay men to feel more connected to the topic.
' 
Using male-friendly research study design approaches
Another crucial discussion point identified was methods to engage men when designing a study. For example, less direct methods of engagement can be far more effective in engaging participants who feel uncomfortable with the nature of the discussion or sensitive about providing information on their fertility and reproductive health. The male interviewees highlighted a preference for online sources of information on fertility and reproductive health due to perceived privacy and anonymity. One respondent stated that the use of telephone interviews rather than face-to-face interviews encouraged his participation in the study.
'And as enjoyable and interesting as this conversation has been . . .it is an awkward subject. It's been made a lot easier by not being able to see you [female interviewer]. . . It's a lot less awkward having this conversation over the phone'. Male participant, age 33 years.
Depending on the nature of research, more interactive and handson approaches might also encourage men to participate. In terms of strategies for improving male recruitment, suggestions included targeting environments that men frequently use such as gyms, sport centres, health clubs, and gambling sites and also targeting specific population groups, such as men in university environments. Other suggestions included the use of surveys and incentivising.
Encouraging participation through partners
Encouragement of male participation through partners was also discussed. Several points were raised regarding encouraging female partners to speak up and include their partners in the conversations.
'Their wife or their girlfriend would be the way to get them engaged. And [laughs] by that it's going to be carrot and stick. . . You'd find lots of men would attend I think'. Male participant, age 38 years.
Healthcare professionals felt that if women took the lead on involvement, then men would follow. Some healthcare professionals stated that they specifically encouraged women to come along to appointments with their partners and often asked them to discuss partner's views if they were not present.
Integrating the topic with other healthcare needs
Another point raised by interviewees was the integration of fertility discussions with other health topics that men may find more interesting, in order to make the discussion more attractive and engaging. Examples include discussing the effect of health and exercise on fertility, the 
Addressing the view that fertility is a private topic
Respondents suggested additional support for both men and women to make the topic easier to discuss, as fertility is often viewed as a private topic.
'Many people see fertility as a private thing between individuals so don't talk about this. Perhaps it's a British thing?' Female participant, age 28 years.
For those who have a strong preference for privacy, male-friendly websites and smartphone applications based on robust scientific evidence can be effective platforms for reaching men. Male participants discussed increasing awareness through campaigns and advertisements on this topic as well as the use of celebrities and male sports stars to raise awareness. Use of sports celebrities and campaigns such as 'Movember' were seen as effective. 'The Movember Foundation started in Australia in 2004 with a mission to raise awareness and funds for men's health research. The Foundation's most visible activity is the Movember campaign, in which men from around the world grow moustaches and participate in fund raising activities during the month of November. There are currently more than two million registered "Mo Bros" willing to grow moustaches in November, plus supportive "Mo Sistas"' (Wassersug et al. 2015) . It was suggested that additional emphasis should be placed on the importance of male involvement in this area.
Normalising and breaking taboos around the topic
Healthcare professionals also supported the idea that poor engagement of men by healthcare services and researchers was one of the key reasons for men's low involvement. Active inclusion of men in all aspects of reproductive health discussions was encouraged. Additionally, the issue of poor knowledge in this area was highlighted by healthcare professionals. They called for better education for all (men and women), with additional support for men on basic biology, fertility, and reproductive health.
Planting the seed early
Better education and involvement from a young age was discussed as a good way of engaging men and reducing some of the negative and unhealthy cultural stereotypes.
'To target men, you need to get them younger. They need to understand that having babies is not just about women, it's about them as well. They need to understand they have just as much responsibility and they need to make more of an effort. In my classroom I see the influence they get from home, the perception that the dad is just a sperm donor.' Female participant, age 38 years.
Discussion
There was a consensus by all groups in our study about low involvement of men in fertility, reproductive health, and preconception care discussions. The reasons given by different groups varied and implied a need to evaluate additional approaches for improving male involvement. For example, both men and women discussed the idea that fertility was seen as a woman's issue. However, women discussed this from the perspective of societal stereotypes regarding male and female roles, whereas men came from a viewpoint of acknowledging and respecting the woman's primacy in reproductive decisions, citing 'Her body, her rights'.
Research studies (Barnes 2014; Slauson-Blevins and Johnson 2016) have highlighted the general perception that reproduction is a woman's domain. The perception that fertility is the 'woman's issue' also strongly emerged from our study data. However, the most frequently recurring theme for poor engagement specifically cited by men was the fact that they have not been encouraged to engage. Men felt that they did not have a voice on the topic. They felt that the focus was always on women and that women had more 'rights' on the topic, so men gradually withdrew. The notion that men are not expected to be interested, engaged, or involved thus becomes a self-fulfilling prophecy.
Our study also highlighted the negative impact of stereotypical male and female roles in reproductive health, with men being disengaged from fertility and reproductive health discussions and being unaware of the impact of paternal health on the child.
The participants in this study provided valuable insight into the male perspective on fertility awareness and reproductive health. Similar to other studies (Davison et al. 2017; Slauson-Blevins and Johnson 2016) , we found that typical methods, such as newspaper adverts and shopping vouchers for attracting and incentivising women to participate in studies, will not necessarily work for men. More targeted approaches in different locations, such as gyms, sport centres, men's health magazines, or clinical settings, would be more effective for men.
Similar to other researchers (O'Brien et al. 2018; Hammarberg et al. 2017; Davis et al. 2016; Kotelchuck and Lu 2017; Bodin et al. 2018; Shawe et al. 2019) , we recommend increasing support for men to engage with fertility awareness, childbearing, preconception care, and reproductive health services. Given the increasing recognition of the importance of paternal influences in child health (Stephenson et al. 2018; Fleming et al. 2018) , men should be encouraged to take a more active role and support should be provided for men who may feel sensitive or embarrassed by the topic. Men and women should also be encouraged to involve, and encourage the involvement of, their partners in discussions. However, it is important to note that when encouraging partner involvement, necessary safeguards should be put in place by the health services to prevent discrimination or marginalisation of women who do not have a male partner, or choose not to involve the male partner in their care.
Male-friendly websites and mobile applications based on robust scientific evidence can serve as effective means of reaching and educating men in this area. It is also possible that healthcare providers and researchers have succumbed to traditionally held beliefs regarding male involvement and interest in this area. We recommend that healthcare providers, researchers, and educators should routinely provide men with information on reproductive health and support the implementation of health policies that recognise men's reproductive health needs. We also support recommendations (Barratt et al. 2018; Bhasin 2016) for the allocation of research funding to drive improved and integrated reproductive healthcare for men, which in turn promotes transformative changes in societal attitudes regarding men's reproductive health. We strongly recommend that additional effort be made to provide boys and adolescents with age-appropriate education to improve fertility awareness, normalise the discussion around men's sexual and reproductive health, and break taboos around the topic. An important step would be to encourage the inclusion of male researchers in this area.
Study strengths and limitations
One of the key strengths of this study was obtaining men's perspectives on their engagement in fertility and reproductive health discussions. Several studies have hypothesised various reasons for low male engagement in this area but not many have included men. Additionally, this study includes a relatively large number of interviews spanning three different groups. Men, women, and healthcare professionals were interviewed using the same interview topic guide, thus providing diverse and interesting perspectives on the subject.
However, it is important to note that the self-selection inherent in responding positively to recruitment advertising indicates an interest in the topic, which we cannot generalise as a whole to all male, female, and healthcare professionals. The study findings therefore need to be interpreted with caution. Another limitation is the predominantly online recruitment method, which could result in potential bias towards respondents of higher, rather than lower, socioeconomic status. Finally, this study was conducted in the UK, primarily reflecting western views regarding male involvement in fertility and reproductive health discussions and childbearing decision-making. Further research is needed to explore these views in the context of other countries, especially in nonwestern countries.
The men and women in this study wanted to be engaged in fertility and reproductive health discussions, but felt that men's involvement has not generally been encouraged because fertility is traditionally viewed as the woman's domain. Changes in societal attitudes towards men's reproductive health are required if men are to play a more informed role in fertility and reproductive health. We recommend additional concerted efforts by educators, reproductive health researchers, charity organisation, healthcare service providers, and policy makers to proactively encourage male involvement. Educational programmes on sexual and reproductive health should be engaging and structured with age-appropriate information to include boys and adolescents from a young age. 
